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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
device which is able to realize intended function in a short 
delivery time and has the high degree of integration. 
SOLUTION: A laminated chip 4 is constituted by means of 
bonding pads 8a, 8b,... of a first chip 8 and pads 6a, 6b,... of a 
second chip 6. In the first chip 8, a field programmable gate 
array FPGA is formed. In the second chip 6, a central 
processing unit CPU is formed. An LSI 2 is used as a 
controller for controlling, e.g. an outer device. In this case, 
the FPGA functions as an interface circuit for linking the 
CPU with the outer device. By changing the FPGA program, 
the intended interface circuit corresponding to the outer 
device can be obtained. Furthermore through the use of the 
laminated chip 4, this kind of controller the requirement for 
space saving of which is large, can be made compact. 
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^-SJt&Clfi, ft2tfy7 > 6k:, ^2(D^§PtLT, 
RAM (7y/A-7^t^-^^!)) ZftmLX}* 

<o 

[0 0 7 2]-*, ftl^y7°8(;:f4, flu&COllJg^fB 
tmmz. HlO««»tLTFPGA«:f)8LTfc< 
34*. FPGA^Mf^agpt LT*tE1-S,fc 

[0 0 7 3] r<Z>J;5(-iJ^LT*5ttli\ FPGAIt 
ft 2 y 7° 6 Hfl&fc $ ftfc R AM*» & f>tl/c{f #(C 

Bff^ro^a^tebfc^, ls 1 2^e5ta^jLfc»), l 

f« ®2 5 L s'7 0 6{-ff^$tv/cRAM{cgfflL/ci9-t5 
[00 7 4] FPGAO/n^7A^5f5:i:t, 

[00 7 5] *fc, fctx.tf, |lfy7'8l:FPGA 
Sr^fSttt^, ft2^y7*6fC77yv'^*!J 
*Jgj*1-5J;5«^-*-5wi:fc-e#S. rco#£\ fti 
^ y 7° 8 CO F P G A jo <fc tfft 2 f- y 7° 6 GO 7 7 y > a t< 

£ -f 5 5 o -0>.fc5fcil£\ FPGAW#i2^ 

*K5i-5«ffi:iiS|Rl-^/j:5J:pK3tLTti< t»fP 

[0 0 7 6] flffiSr^GOi^C^LTSK t, ft 1 ^ 
y7°8:fc < £tfft2^y7*6^CDiii*m7^ '<y 
K8a, 8b, ■••,6a, 6b, •• • <D\<^-ftlfr 

[0 0 7 7] *f>fili©»&, S»W«£E7>f>*S!tt 
?2>tclb<D/<y K£\ «ftfe)t$/$ L-T43tffi , Jfi^&fit 
tr'h*<+*£ #»£"C*>a. /<?K8a, 

8b, • • 6a, 6b, •• -C«a*ifetU. 

[0 0 7 8] fctx.!*, LSI2^, PLL (& 



ftfflt5:i^5. C©»£icf±, ft 2 7^7° 6 
ft2C0$fgg&,!: LT, T-T-n^ElSlT-fo^VCO 

(«Efw««flr0») t r*5 < . 

[00 7 9] ft 1 7° 8 fcf4, W^OHifi^fll 

ft L-TFPGA&JBfifcLTfcK 
2>s, r<©»-g- x FPGAi\ VCOOa^Sr^HLfcO 
*>SO=V C O (C 7 ^ - K'* y * f 5 <t 5 £ LT 

10 [0 0 8 0] Z<DX P^JtLTiSttti, LSI2^ 

itsJST-tSo rCDJ§£\ FPGAC07"n^7A^tI 

[0 0 8 1] -C9i 5K, ft2^y7"6H:, ft2 

m*lrV>&$:&&mkteZ'<y KI4, ^777^4U 
W? y Kt LT*>< i:J;V\ 

20 [0082] 3=fc, r mi3-y78icwtfbn 

tcs<y Kl OGO^-fft^i, fc£x.tf^y K8atSrf 

1 0 £ft25 L s/7°6C0/^s/ K6 a ££, /*y K8 a 
l,X9,f5.(t}i£mWttZ>Zi:&X-% 5„ rtofcio, ft 2^ 
y 7° 6 ic^gpffl SB- &■ a&ga: »t 5 r t a* r- # * ^s-a-r- 
JboTfc, fciifi, ft 1 ^ y 7° 8 (cKtt f?tv/c^ ° y K 
1 OSrT-T-a^fS^-OAW^^t Ufflt^t), /<y 
Kl 0 2:77" Dy-|HK#ffl(D«i!lig^i: LTfflV^fc^-r 

30 [0 0 8 3] ±J^O=8-^JUgfi8tC4oV>Ttt, ftl^s/7" 
8C, ftl«0^tggi5£ LTF PGASr®^bfc»^4r« 

v\ fctx«, fti^y7°8(c:, *i©«MBtt*L--c* 
^eygfllSr^-rs 5-t^-Ct5o ^co# 

ft2^s/7°6IC, ft2COaB6a5£LT < |gp<^yil 

[0 0 8 4] ^C0i7(C«fiSc-fft(4, ^WO#ii^«« 
40 ftl^yT-S tft2^-^7 , 6 t^S-TSr t 

x% mmzmfe-rzmmkmmzw&ttmmtztuc 

[0 0 8 5] ±j*©45-H16»ffiK:*5V^-Ctt, 1211 
iC^-fi^J-. '<?K8a, 8b, • • -i/vK6 
a, 6b, • • • i:Sr**WtSa*i-S*fti:U-C, ^ 

ftJ-ffi^$ft5tcoT-J4^^,, fc£x.f4*, ^Vy'SJffSr 
IK, /<yK8a, 8 b, K6 a, 6 

50 b, • • • k&m^WcmWii-zzkkX'ZZ, 
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8&m^X'<y K8 a , 8 b, • • • t '*y K6 a , 6 
b, • • • fc«rm«ttK«BH"5ri:t>-e#5. 
#Hftl0f4, -*|6»c©*#«ttS:*1-5*«ft:-e, 
8aHSi**rL-CV5. M#tt«Sft±: LT, 1zk*.tim 

[0 0 8 7] :roi9 4l*ttii*i sfc/Bi^sri 
Kit), *lf-y^'8*5J:t«IS2^3'^ , 6*:»H^»# 

y 7* 8 *5 4 0*£ 2 ^ y 7" 6 £ &@ Kg^f 5 r 1 4 

u, m^ttfa-tz>isi.mz.mihtiit<><y hs a, 8 

b, • • • fc^y K6 a, 6 b, • • • 1»ft{c: 

10 0 8 8] ±^<o^m&BM\zis^xti, Hi 

5 it tic, 8B8fy^4 0/<y Kl Ot/<^-^l 
2|Cl§:tf ibft/t^y Kl 4i^#>r^y^P^tl 6 
Srffl^T&i^-f 3 4 pflfj&Lfc^, -©fSWtt:: <DX b 

[0 0 8 9] fc£;ttf, H7C*tJ: mm=f-y7° 

Sr, ^7 (tab: tape automated bonding) 2 6 <t V ^ 
9, *7*2 6(C|47°y Vhiflj& (H^-tt-f) jJSJfiStlT 

/4O/<7Kl0i^JH§ t &*5, ±i£©S-S&i6 

jgffi©»^i:iRitRt, mmi--y74^ ^^-^mmm 

[0 0 9 0] £fc, 0 8fc^-f4 5t;i, ^y Kl Ofc* 
lfy^8©TS (-f&fr*), ^yK8a, 8b, • ■ 

[00 9 1 ] fc*S v ±^»#Hife^tCt5^T{4, ^1 

LtS 1 *}~y~f& \Z-W 1 jji)'t&%&cStl& 4 jffif&'irZ) z t 
[0 0 9 2] 3=fc, ±5£©&l£;^tUC:}o^Tf4, 2o 

<D3- y y&miiitmm?- yy°4 &&ncm,w ltzak 3 o 
-tzzt&x-zz. 

[00 9 3] 0914, ^lf-S'7 P 8«±(C, ^2^j/7 
3 2fc«ttJ?m3^-y7 p 3 4Sr«lc:3fe^TgEgLfc«fig^ 
ft2>flfy^3 6Sr*i-Hffi-e*>5. iff j'/S 
614, '<y>r-i?l 2\zmw.£tixmfe£tiX^Z> 0 



[0 0 9 4] fcix.{4\ |lf^8l;FPGA« 
LTW 7 i-^IHS&Oil)# Sr-f-5 4 0 7°n ?7 A L 
T:fc#, *2^y^3 2t;:CPU£»f3<h ifcK, 
»3fy^3 4CROM*»*tlltf, -OWllfj/ 

[0 0 9 5] 01 1(4, $g 1^7*8 (*1©S«HK 
10 ©±{C#«©f-y7* (JS2©S<gmRS) 5 0a, 

50b, 5 0g£, mK&^TEB LtzmfcZ 

^&mm^yy5 2&^-fttffi$mmxhz> 0 

[0 0 9 6] fcixJi, 0 1 2{C^-T4 5&=>v/^ Y 

RF7yy62, DSP64, DF-DAC66, CD 
-Gf3-^6 8, RG Biyn-y7 0, CD KtM 
^7 2f^ ^M'lX, ill<Of?^5Ga, 50 
b, • • •, 50giLT^t5i:H^ WfA 

20 ^T) ifc^FPGAi LXmi?y7°8kcmi$ l -r?> 
Zb&X-%Z>* 

[0 0 9 7] ft*5, Ell 2t*ta^<? Ff^^-> 
XxA60(4, RF7y/6 2, DSP64, D 

F-DAC66, CD-Gx=> — y 6 8 , RGBiV^ 
-^70, CD Yy-<'<7 2, WfAayl-P-;^ 

^3^7 4^ro#^igiFi54- ; enm, guw i c t ltjb 

30 [0 0 9 8] 01 l©.fc5K«J&-r*U4\ -o© 

^-kjcs^wi c^ssts: ttxvmmLx^tz 

A4r, -o(OaSf-S'7°5 2, 1-&*>*>, —o©I etc 

[0 0 9 9] 01 014, ^If-y7*8©±{cm2^y7° 

f3f-^4 2 S:«*TH3tbfc«ric**i-4«Ji^y 
7°4 4 £*1-0ET-$>-5„ tlfj'7'4 4(4, /<y^r— 
40 2ICfM£ftTHJ£$;h,-0^.5. 

[0 10 0] ^©4 5^, Sat-T^^^y K*^y^ 
{Z<DmX'itm 2 ^-y 7° 4 0) 0>Tffi*5 J:UU:Bu©3Wtr 

idjaut 5 r i *s Bitg*»^-*cf4, 3 m&.±<D=r y -7°^m 

[0 10 1] f"S'7 e >45 3g^±a^$ixT^5# 

3\ fciiliaiOOi5 4!l^, mif u s'7°8 

f-y7°4 2t^, ^2^5/^4 OtC^ltbttfcge^ (0 
50 *-Brf) Sr^L-C*«WtggR$*LTV^i5 4#^-C 
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^l^S/7 B 8JoJ;t>*^3f-y7 P 4 2t55^ 3?2<DS«tcK 
[0 10 2] fttJ. ±ifiro#||16JgffiU:i3V^TH:, 7°n 

l/\ fcix.!*, ^o^7Aprt64S5i©«t6S|Ji:L-CP 
LD©-«rCfc3PLAS?«rfflV\fc»£K:'b, rrosw 

LSI (ffi«&&i*l3K) 2 0»rnBfll^*^-r@tBt?fc 

[02] mm?-y7°4<D#M®u®X'bz> 0 

[13] IlfyySlCffMStlfcFPGA^n 

[04] 04 A, 04 B, 04CI4, y°u >fy J^Wi. 

[0 5] 3IRmffS:fflv^fc> i Ey4:*tfflLfc^«Yy^S 
Wl io?lHlK«J*©-«Sr*-fHaB-e*)5. 



[0 6] Z<D%W<D{tL<DmMMMlC£Z>ffim?-y7°<Dm 

[0 7] 3i©«W©ffli«>l?liJg«UcJ:5aiJif-yyro»r 
[08] c©*M©flfe«)iafS?l?IBfc±58W^y^ , «)Wf 
[0 9] ro^rolro^lfliasaify^oi 

[010] z.<D%m(D\^(omimm^^hmm^yy°(r> 
[011] z<Dmw<nm<nmnjtm^£z>mm?-'y7<D 

[012] ay/^ hf^x^->^rA6 0 

•T«l^ps'^0r*$)5 o 



2 • • • • 
4 • • • • 
6 • • • • 

6a, 6 b 
20 8 • • • • 

8a, 8 b 



LSI 

%\^-yy° 



[01] 



[03] 




L11 L12 LU L14 



2:LSI 

8«, 8b:/^H 



L22 



L23 ■ 



SW21 



sum 



22 



24 



r- s 

L41 U2 L43 



SW51 



SWSJ 



ORll IOR2J IOR3 



[08] 



L51 LSI L53 
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ma] 




[Hi 2] 



V— if 



^7 



DSP 



vo rg 



CD-G 




RGB 

















DF-I 


3AC 



AF AF 
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